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A 15-year-old boy presented with fever, upper respiratory tract symptoms, cervical lymphadenopathy,
and vague abdominal symptoms. Abdominal ultrasound ﬁndings were consistent with acute acalculous
cholecystitis. Serology was positive for acute Epstein-Barr virus (EBV) infection. The patient recovered
and was discharged, but returned 1 week later with an acute, symmetric, papulovesicular exanthem on
his forearms and lower legs, which was consistent with Gianotti-Crosti syndrome. Although the latter is
not uncommonly associated with EBV infection, acalculous cholecystitis of viral origin is exceedingly rare
in children.
Copyright  2012, Buddhist Compassion Relief Tzu Chi Foundation. Published by Elsevier Taiwan LLC. All
rights reserved.1. Introduction
Epstein-Barr virus (EBV) infections in children are often self-
limiting. Rarely, life-threatening complications such as airway
obstruction, splenic rupture, and neurological or hematological
complications do present [1e5]. The most common presentations
in adolescents and young adults are infectious mononucleosis with
fever, pharyngitis, cervical lymphadenopathy, splenomegaly,
hepatocellular dysfunction, and lymphocytosis [5]. An association
between primary EBV infection and acute acalculous cholecystitis
has been reported in both children and adults, though it is partic-
ularly unusual in the pediatric population [6e13]. All reported cases
have demonstrated an uneventful recovery without the need for
surgery. Most published reports describe female patients.
EBV infection is known to be associated with Gianotti-Crosti
syndrome (GCS), a well-established, acute, self-limiting, common
dermatosis that typically presents as an asymptomatic, pap-
ulovesicular exanthem of the face, extensor surfaces of the
extremities, and sometimes the buttocks [14]. Although initially
reported in association with hepatitis B viral infection, it is now
more commonly reported in association with EBV infection.edicine, Buddhist Tzu Chi
, Xindian, New Taipei City,
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.
ddhist Compassion Relief Tzu ChiHere, we report the ﬁrst published case of a teenage boy with
acute acalculous cholecystitis and GCS in association with an acute
EBV infection.
2. Case report
A 15-year-old Taiwanese boy had complained of an intermittent
fever of up to 39C for 1 week. Several days before the fever began,
he developed a severe sore throat. He was seen elsewhere and
symptomatically treated for a viral upper respiratory infection. In
the week prior to admission, he developed nasal congestion, upper
abdominal discomfort, nausea, poor appetite, general malaise, and
fatigue. Prior to coming to our hospital, he twice passed a soft
acholic stool. There was no signiﬁcant past medical history, and his
immunizations were up to date. He denied a history of trauma,
insect bites, animal exposure, or recent travel. The family history
was unremarkable, with no history of viral hepatitis or G6PD
deﬁciency.
On examination, the patient was a well-developed Taiwanese
teenage boy who appeared lethargic. He was febrile with
a temperature of 39.4C, a pulse rate of 127 beats/minute, a respi-
ratory rate of 25 breaths/minute, and a blood pressure of 133/
71 mmHg. His sclerae were anicteric. His pharynx was examined,
and bilateral nonexudative tonsillar swelling was noted. Cervical
lymphadenopathy consisting of a soft, tender, left submandibular
lymph node measuring 2.0  3.0 cm was noted. His abdomen was
soft and distended with epigastric and right upper quadrant
tenderness. An equivocal Murphy’s sign seemed to be present. TheFoundation. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Laboratory test values of our 15-year-old patient with primary Epstein-Barr virus
infection (normal reference levels in terms of the patient’s age group are listed in the
square brackets).
May 15,
2010
May 18,
2010
May 21,
2010
May 24,
2010
May 27,
2010
WBC (count) [4500
e13,000]
15,300 d 13,500 d 5500
Neutrophils (%) [34e64] 27 d 24 d 33
Monocytes (%) [3e6] 6 d 13 d 14
Lymphocytes (%) [25
e45]
48 d 56 d 43
Atypical lymphocytes
(%) [0e8]
16 d 6 d 1
AST (U/L) [15e46] 172 123 73 31 23
ALT (U/L) [8e36] 322 207 142 69 35
GGT (U/L) [2e42] 179
Albumin (g/L) [35e55] 34
Total bilirubin (mmol/L)
[0e25.6]
71.8 75.3 35.9 25.6 22.2
Direct bilirubin (mmol/L)
[0e8.5]
47.9 37.6 18.8 10.3 6.8
PT (s) [12.6e15.7] 12.7 12.5 11.6 d d
INR 1.25 1.23 1.12 d d
APTT (s) [26e35] 31.6 30.5 31.2 d d
Anti-EB-IgM VCA positive positive
Anti-EB-IgG VCA 40Xþ 320Xþ
Anti-EBV EA IgG Ab negative negative
Anti-EBV NA IgG Ab negative negative
WBC ¼ white blood cell count; AST ¼ aspartate aminotransferase; ALT ¼ alanine
aminotransferase; PT ¼ prothrombin time; INR ¼ international normalized ratio;
APTT ¼ activated partial thromboplastin time; VCA ¼ viral capsid antigen;
EA ¼ early antigen; NA ¼ nuclear antigen.
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examination was normal.
Initial laboratory data (Table 1) revealed leukocytosis with
lymphocyte predominance and 16% atypical lymphocytes. There
was evidence of cholestatic hepatitis, as demonstrated by elevated
hepatic enzymes and hyperbilirubinemia. Compared with the
normal reference range for the patient’s age group, his coagulationFig. 1. Longitudinal scan showing gallbladder wall thickening, pproﬁle was within normal limits. The C-reactive protein level was
mildly elevated at 1.53 nmol/L. A throat swab for rapid strepto-
coccal A antigen was negative, and the throat culture results were
consistent with normal upper respiratory tract ﬂora. Stool, rota-
virus, and routine bacterial cultures were all negative, as were the
blood cultures.
Ultrasound of the abdomen indicated severe thickening of the
gallbladder wall (maximum diameter: 3.43 mm), pericholecystic
ﬂuid, a positive sonographic Murphy’s sign, and minimal abdom-
inal ascites. There were no gallstones (Fig. 1). Therefore, acute
acalculous cholecystitis was diagnosed.
The patient was empirically treated with ceftriaxone and
metronidazole, given intravenous ﬂuids, and instructed to fast for
2 days. By day 3, he was able to tolerate a soft diet without post-
prandial pain. On the sixth day in the hospital, white-to-yellow
exudative tonsillitis developed. The serology results indicated an
acute EBV infection (Table 1). Serological examinations for hepatitis
A, B, C, and cytomegalovirus were all negative. These ﬁndings
suggested EBV mononucleosis as the cause of the acute acalculous
cholecystitis.
The patient demonstrated an uncomplicated recovery, with
gradual improvement in the hemogram, liver enzymes, and total
and direct bilirubin levels (Table 1). A repeat abdominal ultrasound
administered 1 week after the initial exam indicated hydrops of the
gallbladder (long axis dimension: 80.1 mm) with the wall thickness
having decreased to 3.0 mm (Fig. 2). Marked splenomegaly was
noted during this examination. The patient was discharged after he
had been afebrile for 1 week.
One week after discharge, the patient returned to our clinic. He
had no abdominal discomfort, but there was a pruritic symmetric
papulovesicular skin rash on the extensor surfaces of the forearms,
knees, and both lower legs. The presumed diagnosis was EBV-
associated GCS. Antihistamines and topical steroid cream were
prescribed. A repeat abdominal ultrasound continued to showmild
hydrops of the gallbladder with normal wall thickness (Fig. 3). His
liver enzyme and bilirubin levels were normal (Table 1). After the
patient had convalesced, EBV serology was carried out 2 weeksericholecystic ﬂuid (arrows), and no evidence of gallstones.
Fig. 2. Repeat abdominal ultrasound 1 week after the initial exam showing hydrops of the gallbladder (Distance B: 80.1 mm) and the resolution of gallbladder wall thickening
(Distance A: 3.0 mm).
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was strongly positive (320Xþ), and that both anti-EBV early antigen
IgG antibodies and nuclear antigen IgG antibodies were negative,
compatible with an acute EBV infection rather than a previous
infection. The ﬁnal diagnosis was acute EBV infection in association
with both acute acalculous cholecystitis and GCS.Fig. 3. Subsequent abdominal ultrasound performed at the outpatient department showi
gallbladder (Distance A: 66.5 mm). No ascites were present.3. Discussion
This teenage patient was shown to have serologically conﬁrmed
primary EBV infection in association with acute acalculous chole-
cystitis that was resolved with conservative treatment. He then
developed GCS, which also resolved. This particular combination ofng normal gallbladder wall thickness (Distance B: 2.5 mm) and mild hydrops of the
W.J.-Y. Wu, D.T.-N. Huang / Tzu Chi Medical Journal 25 (2013) 51e5454EBV-associated conditions has not been previously reported in the
literature to the best of our knowledge.
Acute acalculous cholecystitis is clinically diagnosed when at
least two of the following sonographic criteria are present: gall-
bladder with a wall thickness of 3 mm, globular distention of
gallbladder, sonographic Murphy’s sign, pericholecystic ﬂuid,
sludge or intramural gas, and intramural edema [15]. Hydrops of
the gallbladder is known to develop occasionally along with EBV
infection [16]. Our patient fulﬁlled the sonographic criteria for
acute acalculous cholecystitis, including a thickened gallbladder
wall, a positive sonographic Murphy’s sign, pericholecystic ﬂuid,
and the subsequent development of gallbladder hydrops. The exact
pathogenesis of such cases of cholecystitis remains unknown. One
suggested mechanism is bile stasis, inducing gallbladder inﬂam-
mation [17]. Another possibility is the direct invasion of the gall-
bladder by the virus, as described by Mourani et al in their case of
cholecystitis in association with hepatitis A infection [18]. They
detected antibodies to hepatitis A virus antigen in the epithelium of
the gallbladder. In our patient, the elevated direct and total bili-
rubin levels and the gamma-glutamyl transferase level were
consistent with cholestatic hepatitis, and the subsequent devel-
opment of gallbladder hydrops suggests bile stasis as a possible
mechanism that caused the gallbladder irritation.
Previous case reports of EBV-associated cholecystitis have
mostly involved females [6], except for one case where a 5-year-old
boy was diagnosed with EBV-associated cholecystitis and Gilbert’s
syndrome [7]. In the latter case, the patient was diagnosed with
unconjugated hyperbilirubinemia, which is characteristic of
Gilbert’s syndrome together with a homozygous mutation of
UGT1A1*28 gene. Unlike the abovementioned young male patient,
our male patient was diagnosed with conjugated hyper-
bilirubinemia, which is consistent with other published cases of
EBV-associated cholecystitis [8e13]. As in other reported cases, the
cholecystitis resolved spontaneously without surgery. Our patient
was empirically treated with antibiotics for 2 weeks, but this
treatment should probably have been discontinued once EBV-
associated cholecystitis was diagnosed.
The other interesting feature of this case was the diagnosis of
GCS. GCS was ﬁrst described by Gianotti and Crosti in 1953 as
monomorphous erythematous acral papular skin lesions in asso-
ciation with viral infection [14]. They called their ﬁndings acro-
dermatitis papulosa eruptive infantilis. Most patients with GCS are
between 3 months and 15 years of age, with a peak in incidence
occurring between 1e6 years. In 1970, hepatitis B surface antigen
was identiﬁed in the serum of affected children [19], but the most
commonly identiﬁed virus now associated with GCS is EBV [20].
GCS is benign and self-limiting; thus, it usually requires no treat-
ment [14]. However, our patient’s rash was pruritic; therefore, we
treated him symptomatically.
Our patient was ultimately diagnosed with serologically proven
acute EBV infection. An association between EBV infection and GCS
is not unusual, but EBV infection and GCS in association with acuteacalculous cholecystitis is very rare. No pathogenic mechanism can
explain both conditions occurring in the same patient other than
their known association with the virus. Perhaps of more impor-
tance than this unusual association is that this case should act as
a reminder that acute EBV infection may be associated with a range
of secondary abnormalities that are usually, as in the present case,
self-limiting.References
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